General Experimental Considerations
Operations were carried out in an inert atmosphere of nitrogen gas using standard Schlenk techniques. Purification was carried out by column chromatography using silica gel. Reagents and solvents were obtained from Sigma Aldrich and were used without any further purification. Anhydrous MgSO 4 was used to dry organic extracts. Volatiles were removed under reduced pressure.
IR spectra were recorded on a Perkin-Elmer 2000 FTIR spectrophotometer (2 cm -1 resolution) in a 0.1 mm sodium chloride liquid cell using spectroscopic grade n -heptane.
All 1 H NMR spectra were recorded using a Bruker AC 400 spectrophotometer in CDCl 3 and were calibrated according to the deuterated solvent peak. All UV spectra were measured using an Agilent 8453 UV-Vis spectrophotometer in a 1 cm quartz cell using spectrophotometric grade n -heptane. S3 5 10 µL aliquots of the CO-RM solutions were added to cuvettes containing 2 mL deoxy-Mb.
Synthesis and Structural Characterisation of [(CO)
This was mixed using a pipette and overlaid with a layer of mineral oil (500 µL) to hinder the escape of CO and to prevent the oxygenation of myoglobin (final concentration of the CO-RM; 60µM). The CO release was measured by photochemical means (355 nm LED) and by thermal means (37 o C).
The spectroscopic data was treated using non-linear regression which included a correction at four isosbestic points. Full details on this procedure has been reported by Fairlamb et al. 4 
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Cyclic Voltammetry and Gas Chromatography
Cyclic Voltammograms (CVs) and bulk electrolysis profiles were recorded in anhydrous acetonitrile (Sigma-Aldrich) with tetrabutylammonium hexafluorophosphate (TBAPF 6 
Picosecond Time Resolved Infrared Spectroscopy
The ULTRA laser system used in ps-TRIR studies at the Rutherford Appleton Laboratory is a cryogenically cooled Ti:Sapphire laser amplifier providing 50 fs duration pulses at 10 kHz repetition rate. 5 The 0.8 mJ, 800 nm output is divided to generate 400 nm pump and mid-IR probe beams through second harmonic generation and difference frequency generation (DFG) of signal and idler generated in an optical parametric amplifier, respectively. The pump beam was attenuated to 0.5 mJ at the sample and focused to overlap with the probe beam in the sample. The pump and probe spot sizes in the sample were 100 and 50 mm, respectively.
After the sample, the IR probe beam was dispersed onto two linear 128 element MCT detector arrays acquiring spectra at 10 kHz. The signals from these two detector arrays were then averaged. By modulating the pump laser output at 5 kHz, difference spectra could be generated. 6 A portion of the IR probe taken before the sample was dispersed on to a second 64 element MCT detector array, which with interpolation was used to generate reference spectra used to remove energy and spectral instabilities of the laser. Samples were contained in flow-through cells with CaF2 windows with a 500 mm Teflon spacer and rastered to avoid photodegradation of the sample solution. S10 Fig S8 and S9 . Figure S9 . The electron density difference map for the first singlet excited state at the ground state optimised geometry, the blue volumes are the regions where the electron density is reduced in the excited state compared to the ground state and the red volumes are the regions where the electron density is greater in the excited state compared to the ground state. This excited state has substantial metal-to-carbene charge-transfer character (HOMO to LUMO).
Quantum Chemical Calculations
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Figure S10. The electron density difference map for the second singlet excited state indicating a greater metal-centred character for this excited state compared to the first singlet excited state (HOMO to LUMO+1)
.
